To evaluate compliance with current World Health Organization (WHO) guidelines for postexposure treatment (PET) of rabies, we interviewed all animal bite victims seeking treatment on the same day of each week from 28 December 1994 through 18 January 1995 at the Civil Hospital of Karachi (Pakistan), a major referral center. Of the 143 patients studied, 109 (76%) sustained bleeding transdermal bites (WHO category III). Overall, wounds were not washed with soap or an antiseptic in 69% of victims. All victims received 5% sheep brain -derived vaccine, and only three of the 109 victims with category III bites received rabies immune globulin. PET of rabies in Karachi was deficient by all WHO standards. Although there is a great urgency to improve PET, it will remain a costly and inefficient method of controlling rabies. Reduction of rabies reservoirs is required to decrease human deaths due to rabies in Pakistan and other developing countries in which canine rabies is endemic.
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An estimated 6 million people undergo postexposure treatgeneration tissue or avian culture products. Vaccines can be used in a cost-saving effective intradermal regimen when the ment (PET) of rabies annually worldwide [1] . Most of these people live in developing countries [1, 2] and are exposed full schedule of intramuscular doses is not affordable [6 -8].
Purified and pepsin-digested equine RIG can be used in place to rabies because of failure of control programs for canine rabies [1] . At least 50,000 humans die of rabies yearly worldof expensive human RIG or the older impure equine antisera [7, 8] . wide [1] . India, Pakistan's neighbor, recently revised its annual number of reported deaths due to rabies from 20,000 to
The aim of this study was to determine whether PET practices at CHK, a principle site in Karachi where persons receive 30,000 [3] , and the number in Africa is unknown. An estimated 79,000 PETs of human rabies are carried out yearly care after animal bites that includes rabies vaccine, conform with the 100% protective WHO standards [6]. in Pakistan [4] .
The estimated incidence of human rabies in Pakistan's largest city, Karachi, is nine cases per one million people [5] . Forty percent of the rabies victims at the Civil Hospital of Methods Karachi (CHK; the only public isolation unit for rabies victims)
Karachi has a population of 9.9 million people and lies adjawho were admitted from 1 July 1993 through 31 December cent to the Arabian Sea. Karachi is the largest city in Pakistan 1994 died of the disease despite being fully vaccinated with and is its economic hub. CHK was established in 1898. It has nerve tissue -derived Semple vaccine (SV) [5] .
1,656 beds and treats 800,000 outpatients and 100,000 inpaRabies is preventable if World Health Organization (WHO) tients annually. The National Institute of Health at Islamabad, guidelines for PET are followed [6] . These guidelines stress Pakistan, supplies free sheep brain -derived SV. immediate washing of the wound with soap and water and CHK is the regional referral center for animal bite victims application of an antiseptic, administration of an efficacious as well as the only public hospital that admits patients with vaccine, and injection of rabies immune globulins (RIGs) into rabies in Karachi Locally manufactured sheep brain -derived SV was used in all cases and was stored in a refrigerator at the vaccination Results unit. A vaccinator, usually a person without formal training, injected the liquid vaccine subcutaneously around the umbiliWe approached 146 animal bite victims during the study period. Three subjects (2%) refused to participate or were uncus. The liquid vaccine was obtained from a multiple-dose vial placed on a slab of ice during official vaccination hours. able to be interviewed; therefore, 143 victims completed interviews.
The full schedule for PET with SV consisted of daily injections for the first 14 days with booster doses on days 24, 34, Eighty-five victims (59%) were interviewed within 1 week of first presenting to CHK; 44 (31%), between 1 and 2 weeks; and 104. Although power failures were common during the study period, there was no backup power supply for proand 12 (8.5%), after ú2 weeks. It was not certain when two patients (1.5%) had presented for treatment. One hundred thirlonged power failures, nor were there any means for monitoring the cold chain. teen patients (79%) were male, and 64 (45%) were younger than 15 years of age. Of the 143 victims, 54 (38%) were
Although the WHO recommends that all persons with a category III exposure receive RIG [6], only three of the students, 14 (10%) were laborers, 11 (8%) were housewives, and 14 (10%) were younger than 5 years of age.
109 patients with these severe exposures were given RIG. Imported human RIG was used in these cases, and the patient One hundred seventeen victims (82%) experienced a single bite, 16 (11%) had two bites, and 10 (7%) had three or more had to pay for treatment with this expensive biological. One of the victims could not afford a full dose of human RIG bites. One hundred nine bites (76%) were category III (severe), and 33 (23%) were category II (one or more scratches without (20 IU/kg) and was given a partial dose. In all these victims, one-half of the dose of RIG was injected into the wounds, bleeding). Only one patient presented with licks over intact skin (category I). Forty-five bites (31%) were a result of proand the rest of the dose was given intramuscularly at another site. voking an animal. The most common provocations were walking near a bitch with her puppies (11 victims), stepping on a Eighty-two (57%) of the patients presented to CHK within 24 hours of the bite and received their first vaccination. Sixteen dog (9), and beating a dog (8).
Of the 109 severe (category III) bites, 29 (27%) were on patients (11%) presented within 24 hours of the bite, but the clinic was closed. They had to return the next day. high-risk areas of the body. Seventeen of these bites were on hands; 8, on arms; and 4, on the face or head. Victims with Seventy-six subjects did not present on the same day of the bite; and the main reasons were: they could not reach the bites on high-risk areas were 4.7 times more likely to have multiple bites than were victims with bites on other areas (67% hospital during vaccination hours (32 patients [42%]), they did not realize until later that they should seek professional care vs. 19%, respectively; OR, 4.7; 95% CI, 1.8 -17; P Å .001). Category III bites on high-risk areas were 2.8 times more likely for their rabies exposures (23 [30%]), and they had difficulties arranging transport (8 [11%]). to be a result of provoking an animal than were category III bites on other parts of the body (52% vs. 28%, respectively;
One hundred thirty-nine victims (97%) were bitten by dogs; two victims (1.5%) were bitten by cats, and two (1.5%) OR, 2.9; 95% CI, 1.25 -7.0; P Å .03).
The wounds were cleaned with soap, iodine tincture, or alcowere bitten by a donkey who had been bitten by a rabid dog. Of 132 patients, 46 (35%) described the dog as independent hol as recommended by the WHO in 45 (31%) of the patients. The victims themselves cleaned the wound in 18 (13%) of the and unrestricted in movement (feral); 43 (33%), as partially dependent on humans and unrestricted in movement (comcases. Forty-nine patients first consulted general practitioners who cleaned the wounds in only five (4%) of the cases. Fortymunity dog); 25 (19%), as fully dependent on their owners with partially restricted movement; and 12 (9%), as fully eight patients (34%) treated themselves before seeking professional help or used the services of a traditional healer. Most dependent on their owners and restricted in movement (supervised). (12%) of these patients applied red chilies to the wound as a first aid measure (table 1) .
Most victims knew whether the animal who had bit them was alive, had been killed, or had died (table 2) . Twenty-CHK personnel did not wash the wounds of 86 (60%) of the animal bite victims at the time of presentation to the four (54%) of the 44 victims interviewed who presented to CHK §10 days after the bite knew that the animal was emergency department ( still healthy. Nevertheless, they underwent the full vaccine hol) alone prevents rabies in a significant number of cases [10, 11]. There is an obvious need for effective education of the course.
public and relevant health care providers that focuses on inexpensive and effective wound care.
Discussion
Sheep brain -derived vaccine, which was used in all cases, is not the recommended vaccine, and there are better alterna-CHK, the major site for rabies vaccination in Karachi, does not follow WHO guidelines for PET of rabies [6] . The emertives [6 -8]. SV, which is associated with a high prevalence of adverse reactions and is poorly immunogenic, is still being gency department personnel, the general practitioners, and the animal bite victims all complied poorly with proper wound used almost exclusively in Pakistan [10, 12] . In other settings, the use of SV created fear and discouraged rabies-exposed care guidelines, which must be carried out as soon as possible after a bite [6] to maximally prevent human rabies.
subjects to seek PET [1, 11] . The full schedule for PET with SV requires 17 visits to the Cleansing bite wounds with soap and water followed by the application of a virucidal antiseptic (tincture of iodine or alcoclinic, and injection of SV around the umbilicus is painful. The fact that it is provided for free does not compensate for loss In our study, expensive imported human RIG was used for only three patients who could afford the high cost. The reaof wages, transportation costs, and the potential major expenses associated with severe adverse reactions that may occur in as sons why the much less expensive equine product was not used were cited as fear of anaphylaxis and lack of availability. many as one in 400 SV recipients [10, 12] .
Modern tissue and avian culture rabies vaccines, on the other The emergency department personnel were not aware of new purified and pepsin-digested equine RIGs that have been hand, require only five clinic visits. They are, however, expensive. The WHO has now approved two safe and effective reshown to be associated with a serum sickness rate of Ç1% [15, 16] and an anaphylaxis rate approximately the same as duced-dose intradermal regimens for tissue culture vaccines [8] . These regimens, when compared with the same vaccine that associated with penicillin injections (one in 40,000 in one series) [17] . used intramuscularly, can decrease the cost of PET with vaccine by as much as 75% [1, 6 -8] . Adopting such a strategy
The fatality rate after an animal bite in Karachi can be extrapolated as 520 deaths per 40,000 bites (incidence of rabies, nine in 1986 allowed Thailand to discontinue the use of all nerve tissue -derived rabies vaccines [1, 13] . A similar strategy is cases per one million people; incidence of dog bites, 680 bites per million people) [5] . (This has been calculated as follows. now being considered by the Philippines and is being implemented in Sri Lanka.
Of 680 dog-bite cases, nine develop rabies in Karachi. With application of the unity principle for 1 dog-bite case: 9 divided Cost-effectiveness studies in the Philippines [14] and Thailand [1, 13] that included indirect costs, such as loss of wages by 680, which would equal 0.013 would develop rabies. When extrapolating to 40,000 dog bites, 40,000 multiplied by 0.013 and transportation costs, demonstrated that the intradermal PET regimen is less expensive than the use of SV or suckling mouse will equal 520 rabies deaths). Thus the chance of rabies resulting from a dog bite is 500 times greater than the occurrence brain -derived products that require 17 instead of only five clinic visits [6] .
of anaphylaxis following administration of purified and pepsindigested equine RIGs. Human RIG costs eight times more than WHO guidelines for use of RIG [6, 8] were almost completely disregarded in Karachi. This is not a unique occurpurified equine RIG, which translates to wages for Ç100 vs. 12 working days, respectively, for an entry-level government rence. Over 90% of PETs worldwide are rendered without any RIG [1, 10] . In our study, only a few severely exposed clerk in Karachi (table 3) . The routine practice of injecting only 50% of the RIG dose victims received RIG. In addition, none of the 27 animal bite victims who were admitted to the isolation unit at CHK into wounds and giving the rest of the dose intramuscularly at another site continues in spite of WHO admonishments that as from 1 July 1993 through 31 December 1994 and received PET with SV before contracting rabies were treated with much as possible if not all of the dose should be injected into and around bite wounds PET is inherently inefficient because most subjects who are nine rabies is endemic, has managed to control canine rabies [22] . It would behoove Pakistan to consider similar stratevaccinated are not really exposed to rabies [1, 10, 11] . This is largely due to the fact that the biting animal is usually not gies. available for laboratory examination and, if it is, there is a scarcity of facilities where immediate testing can be performed mented, PET alone will remain an inefficient and costly drain / 9C57$$oc03 09-15-98 17:24:18 cidas UC: CID
